fuel). Once started, the campaign could be completed within 20-40 years, paced by the number of reactors participating (which involves important trade-offs between the advantages of processing plutonium more rapidly with more reactors and the associated risks of greater transport and more widely dispersed handling of plutonium); whether the reactors use plutonium in one-third or in all of their reactor cores; the fraction of plutonium incorporated in the fuel; and the average length of time the fuel is kept in the reactor. A subsidy would be required, compared to providing the same electricity from the same reactors with standard LEU fuel (an issue discussed in more detail below).
For this purpose, plutonium would be mixed with natural or depleted uranium to produce a "mixed-oxide" (MOX) fuel, which typical commercial LWRs could use in one-third of their cores without major modification. The technical feasibility of using such fuels is amply demonstrated. Indeed, a number of reactors in Europe are operating with one-third MOX cores today (with fuel performance demonstrated to be comparable to that of uranium fuel), and more reactors are slated to begin using such fuels in both Europe and Japan in the near future.
Using one-third MOX cores, U.S. LWRs, with typical capacities of about 1 gigawatt-electric (GWe) each, could transform 50 metric tons of excess weapons plutonium into spent fuel—substantially similar to what is already produced by these reactors—in 150 to 250 reactor-years of operation.10 Put another way, 5-8 GWe of reactor capacity (out of a total U.S. LWR capacity of about 98 GWe) would have to be used to accomplish the job in 30 years.
Using MOX in all of the reactor core would cut the number of reactors or the time required by a factor of three. Because the nuclear characteristics of plutonium differ from those of uranium, however, most current-generation LWRs could use MOX in their entire reactor cores only if they were significantly modified, by adding more control rods and possibly increasing the effectiveness of each rod. To modify already operating reactors in this way would require safety review and a substantial shutdown period, and the costs have not yet been estimated. There are, however, three operating U.S. reactors and one unfinished reactor, called Systern-80s, that were designed with the inherent capability to handle a full core of MOX fuel—though such operation is not included in their current licenses and a detailed safety review to assess the adequacy of the design would be required.1'
In addition to the fraction of the reactor containing MOX, two other factors determine how many reactor-years would be needed to process a given amount
10 For example, LWRs of 3000-MWt (thermal megawatts) capacity running at a capacity factor of 70 percent, using one-third MOX fuel containing 2.5 percent plutonium by weight, kept in the reactor to an average burnup of 30,000 megawatt-days per metric ton of "heavy metal" in their fuel (30,000 MWd/MTHM), would process 208 kilograms of weapons plutonium per reactor-year, requiring 240 reactor-years to process 50 metric tons of plutonium, or eight reactors operating for 30 years.re National Laboratory, February 5, 1993, UCRL-ID-113055, p. 19.) The committee was also influenced by the National Research Council report on the future of nuclear power, which rated these advanced systems as "low" for economy, market suitability, maturity of development, and licensing, while evolutionary light-water reactors wereeguarded peaceful activity. The IAEA has never implemented this "right," however. In 1978, withand T.L. Neff, Peer Review Report, U.S. Department of Energy Plutonium Disposition Study, Office of Nuclear Energy (Washington, D.C.: U.S. Deoartment of Enerev. Tune 1C) 1QQ1Yutonium Bulk-Handling Facilities Effective?" Nuclear Control Institute, August 1990. For a summary of the
